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Background
Osteoarticular infections, most commonly caused by Staphylococcus aureus, cause extreme morbidity
in children and may result in permanent sequelae (e.g. limb-length discrepancies, persistent limp)
[Dartnell, Johnston]. However, S. aureus is also a common colonizing bacteria of skin and a cause of

localized soft tissue abscesses (without any systemic invasion, e.g. into the bloodstream [Albrecht].
Virulence determinants for S. aureus bone and joint infections are likely complex, and may include the
genetic composition of the isolate, the host immune response and microbiome, as well as the
transcriptomic profile of the organism. A necessary first-step in characterizing these virulence factors

includes assessing virulence gene carriage between S. aureus isolates from children with osteoarticular
infections and from less virulent isolates across a spectrum of infections. To address this challenge, we
will compare the carriage of virulence genes amongst S. aureus isolates prospectively collected from
children with asymptomatic skin carriage, children with localized skin abscesses and children with

osteoarticular infections. Findings will hopefully inform the creation of a larger, multi-site study to
further the study of the genetic composition of S. aureus isolates across a spectrum of invasive
potential, as well as to fold in transcriptomic assessments and characterization of the host immune
response during intra-articular infections.

Methods

Discussion

Sixty-one S. aureus isolates were prospectively collected from children under 18 years of age at UNM

We hope to use the data from this pilot study to secure extramural funding for a multi-site project

over the last 3 years. These included isolates from 20 children with OAIs (septic arthritis, acute or

which would examine the role of transcriptomic control of S. aureus virulence in osteoarticular

chronic osteomyelitis), 16 from children with localized soft tissue abscesses and 12 from uninfected,

infections, as well as concurrent analysis of the host immune response during such infections. Detailed

colonized controls. Enrollment occurred on the inpatient units at the UNM Children’s Hospital as well

knowledge of specific genes and the factors involved in the regulation of those genes involved in the

as the Emergency Department at the hospital. Isolates were stored at -80 degree C in 10% glycerol.

pathogenesis of osteoarticular infections may serve a diagnostic role (e.g. screening of colonizing

Prior to DNA isolation, isolates were brought to room temperature and plated in 5 mL of tryptic soy

isolates for virulence genes which may be predictive of increased risk of a future invasive infection with

broth. DNA/RNA shield (2 mL; a nucleotide stabilizer) was added and following a centrifugation, bead

an isolate) or a therapeutic function (e.g. use of agents which antagonize gene products involved in

bashing and filtration sequence and exposure to a proprietary buffer (Zymobiomics™), the resulting

pathogenesis). However, the virulence properties involved in osteoarticular infections with S. aureus

DNA was subjected to batched metagenomic next generation sequencing on the Illumina MiSeq. A

are likely quite involved. Differential gene carriage and transcriptomic regulation may play a

Nextera Felx Illumina DNA sequencing library was prepared from 400 ng of DNA, and paired 2x250 bp

substantial role [Chen]. In addition, data from animal models has suggested that the expression of

sequencing was completed with v3 sequencing reagents. Sequence assembly was via the SPAdes

virulence genes is also impacted by the resultant host immune response [Thanert]. To our knowledge,

Genome Assembler (v. 3.9.0). Contigs were assessed with the GoSeqlt Bacterial Analysis Pipeline for

these variables have not been described in children.

identification of 35 known S. aureus virulence genes. To further assess for the presence of an

Our project will hopefully provide a necessary first step in the elucidation of these complex

additional 251 putative virulence genes identified in our literature search, the sequences were sent to

pathways, with an ultimate goal of applying future knowledge of virulence determinants towards the

the UNM Analytical and Translational Genomics Center for further analysis. To correct for multiple

diagnosis, prevention and treatment of osteoarticular infections in children.

comparisons arising across multiple isolates and multiple genes, the Benjamini-Hochberg method will
be used, with an a priori false positive rate of 10%. Statistical analysis will be carried out by the
Clinical and Translational Science Center at UNM.
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